Study design and rationale for ELPIS: A phase I/IIb randomized pilot study of allogeneic human mesenchymal stem cell injection in patients with hypoplastic left heart syndrome.
Despite advances in surgical technique and postoperative care, long-term survival of children born with hypoplastic left heart syndrome (HLHS) remains limited, with cardiac transplantation as the only alternative for patients with failing single ventricle circulations. Maintenance of systemic right ventricular function is crucial for long-term survival, and interventions that improve ventricular function and avoid or defer transplantation in patients with HLHS are urgently needed. We hypothesize that the young myocardium of the HLHS patient is responsive to the biological cues delivered by bone marrow-derived mesenchymal stem cells (MSCs) to improve and preserve right ventricle function. The ELPIS trial (Allogeneic Human MEsenchymal Stem Cell Injection in Patients with Hypoplastic Left Heart Syndrome: An Open Label Pilot Study) is a phase I/IIb trial designed to test whether MSC injection will be both safe and feasible by monitoring the first 10 HLHS patients for new major adverse cardiac events. If our toxicity stopping rule is not activated, we will proceed to the phase IIb component of our study where we will test our efficacy hypothesis that MSC injection improves cardiac function compared with surgery alone. Twenty patients will be enrolled in a randomized phase II trial with a uniform allocation to MSC injection versus standard surgical care (no injection). The 2 trial arms will be compared with respect to improvement of right ventricular function, tricuspid valve annulus size, and regurgitation determined by cardiac magnetic resonance and reduced mortality, morbidity, and need for transplantation. This study will establish the safety and feasibility of allogeneic mesenchymal stem cell injection in HLHS patients and provide important insights in the emerging field of stem cell-based therapy for congenital heart disease patients.